Abstract: This study aimed to determine the amount of total polluting matter emitted into the atmosphere from heating and industrial-based emissions and the total pollution bulk of Tokat city center. The annual cycles of some heavy metal in particulate matters have been investigated at this area in order to elucidate temporal variations as well as major sources processes responsible for their formation. Air particulate samples were collected from three different locations situated around Tokat. These samples were determined for heavy metals by using Flame or graphite-furnace Atomic absorption spectroscopy. Particulate matter concentrations up to 52.43 µg/m 3 were observed in sampling area. The initial results of the chemical analysis showed that concentration values of heavy metals in air particles observed were higher than the World Health Organization (WHO) guideline limit values.
Background
Air pollution is the introduction of particulates, biological molecules, or other harmful materials into Earth's atmosphere, causing diseases, death to humans, damage to other living organisms such as animals and food crops, or the natural or built environment. Air pollution may come from anthropogenic or natural sources [1] [2] [3] .
Tokat economy is based on agriculture and agriculture-related industry widely. All kinds of products are grown in the fertile plains of Tokat. Livestock is also quite advanced. Tokat province is located in an area which promotes development and industrialization. As it is still an industrially developing city, it is necessary to be aware of the dimensions of the air pollution when one makes plans to solve this problem.
Air pollution is usually concentrated in densely populated metropolitan areas, especially in developing countries where environmental regulations are generally relatively lax or nonexistent [4] [5] [6] [7] .
The chemical composition of aerosols is known to
Corresponding author: Ömer Işildak, professor, research fields: analitical chemistry and environment pollution. be influenced mainly by the origin of aerosol particles. Such information is hence important for the proper apportionment of different source contributions from different sources [2, 3] . It is generally understood that particles in the atmosphere are produced either from natural sources (such as wind-borne dust, sea spray, and volcanoes), anthropogenic activities (such as manufacturing products from raw material, combustion of fuel, mining and smelting activities, construction works, vehicular movements, etc.) and chemical reactions in the atmosphere.
This study aims to analyze the chemical concentration of selected pollutants in aerosol particles collected in Tokat city, Turkey. The region has not been previously investigated in detail. Tokat is located in Central Black Sea Region and has transition climates. Determination of the anion, cation and heavy metal concentrations in atmospheric particulates can provide useful information on pollution sources, probability of long-distance transportation of suspended particles and effects on human health [8] [9] [10] . Human health may be affected by aerosols in the environment. For instance, there is substantial evidence that a high Pb level in the environment could affect blood Pb level, intelligence, and behavior [6] . It has been noted that children could ingest dusts including heavy metals via their hands or mouths [7] .
Methods
Air particulate samples were collected from three different locations situated around Tokat. Sampling stations had wide open surroundings. Aerosol samples were collected using a high volume air sampler developed in our laboratory. Sampling systems having flow rate of 12 L/min can filter 17 m 3 of air in a day.
All samplings at each site were performed between 12.00 am and 12.00 am the next day. The filtering material sheets of 4.7 cm diameter were used with a plastic stamp to avoid metal contamination. The filters collected an average mass of 20 mg of air particulate matter in a single experiment. Air particulate samples were collected during November 1, 2013 to October 31, 2014.
Sample Preparation
The samples for the analysis of heavy metals were extracted into acid solutions using a hot plate in the following sequence. Filter samples were placed in a Teflon container and treated initially by concentrated acid solutions (3 mL HNO 3 , 1 mL H 2 SO 4 , 1 mL H 2 O 2 ) (suprapur, Merck), evaporated to dryness, heated again at 60 °C, treated with 1 mL concentrated H 2 SO 4 (suprapur, Merck), 1 mL HNO 3 and 1 mL H 2 O 2 (suprapur, Merck), and then diluted with double deionized water up to a volume of 10 mL. Blank filters were also treated in the same manner with sample filters to check the heavy metal impurities [11] .
Results and Discussion
The concentrations of ionic and heavy metal species causing air pollution in Tokat were investigated for a period of 12 months. The mass variations of particulates calculated are shown in Fig. 1 . For the detection of air pollution in the province of Tokat. Meteorological conditions have been identified, sulphur dioxide (SO 2 ) and suspended particulate matter (PM) measurements were taken which are presented in Table 1 . The annual average and seasonal variation of all ion contents and heavy metals showed that the values obtained were much higher than the values recommended by the World Health Organization (WHO) Anthropogenic and crustal sources were expected to make significant contributions to the air pollution in Tokat. Pb, Zn and Fe concentrations in air particulate matter were found to be considerably high (Table 2) . These species play a significant role in the atmospheric pollution. The possible source of atmospheric pollution is the large and middle sized industrial factories in this region. Higher winter concentrations of heavy metals can be attributed to intense coal combustion in addition to emissions from industrial sectors in the region. The concentrations of Pb and Zn were higher in air particles, which were mainly due to the traffic density and direct emission of exhaust gases into the atmosphere. Use of insecticides, pesticides and fertilizers in agricultural activities has grown quite a lot. They emit harmful chemicals into the air and can also cause water pollution.
WHO considering that limit values for PM 10 (10 µg/m 3 annual average) and SO 2 (20 µg/m 3 annual average) advised, Tokat province seems to be exceeded in the atmosphere [12] . As a solid fuel for heating in Tokat, imported coal, wood and domestic coal are used. Air pollution from heating, not only limited to the residential areas and industrial zones within the city limits but also because of all the spread of pollutants into the atmosphere is causing a local problem. Therefore, taking into consideration the measurement values emission inventory of the province, meteorological data and air pollution require the determination of a regional strategy in the studies for the prevention of air pollution sourced from warming. WHO suggested a 0.50 µg/m 3 limit value for Pb in air particles. In this study, Pb concentration in air sampling was found to be higher than these suggested values with lowest 
Conclusions
In this present study, the air quality of Tokat region in Turkey has been investigated. The results found indicate considerably high concentrations of heavy metals and particulate matters particularly in air samples. The mass and concentration levels of particulate matter in sampling area were well above the standards of particulate matter pollution. High level PM concentrations were measured in each sampling site. Heavy metal concentrations in the different particulate matters emitted atmosphere were detected as higher than the limit values suggested by global health organizations.
